GUADALUPE RIVER 2018 ADULT SALMONID MIGRATION MONITORING USING 
THE VAKI RIVERWATCHER PASSIVE MONITORING SYSTEM 


January 30, 2018 - May 31, 2018 


Prepared by: 
Santa Clara Valley Water District 


Environmental Mitigation and Monitoring Unit 


January 30, 2019 


Contents 


UN FROBUG THON ts ecscaitese hwat sa cca sce acca es lund Ah eee cea net A ites ts -1- 
INSTALLATION, MAINTENANCE, AND METHODS ...0000oo ce eeeeeeeeecseneeeeataeeeeetesaenaes -1- 
| too | Diy Feraenee rr er AS eT Tene RT er Oe ee ne ee eer eRe ee Peete -3- 
DISGUS SION Gace ates seas cect eer a alee ce Te coed hk casi baal as A Rei Date Slee -6- 
WORKS: GIT ED ico soe a ee a ee at -8- 


List of Figures 


Figure 1: Number of detections of each fish species throughout the Guadalupe River 


Vaki: deployment perlod) s..0.<.. eget eotiace ican eaten ia Ado a note gorse enaons -4- 
Figure 2: O. mykiss detections per day in relation to cubic feet per second daily averages 
on the Guadalupe River stream gage ALERT 5023b above Almaden Expwy..................... -5- 
Figure 3: Adult O. mykiss estimated length and date of migration (adult O. mykiss were 
identified as fish greater than 350 MIM)... eee ee cneeeeeeeeeeseeeceeeeeseeecaeeeseeecaaeateeseeseeaeeeeaees -6- 
Figure 4: Images of adult O. mykiss captured by the Vaki RiverWatcher. A 610 mm total 
length (left) moving downstream and 380 mm total length (right) moving upstream. ......- 6 - 
List of Tables 


Table 1: Total O. mykiss detections based on age classification and direction of 
MOVEMENT. os 2tesccsscetec ieee ee ee SP ded Nee eG tease Aedes edn eeaedinsd -4- 


INTRODUCTION 


Steelhead (Oncorhynchus mykiss) in the Central California Coast (CCC) Distinct 
Population Segment (formerly Evolutionarily Significant Unit) were listed as threatened 
by the National Marine Fisheries Service (NMFS) in 1997. Due to their protected status, 
the Santa Clara Valley Water District (SCVWD) decided to implement a noninvasive 
means of documenting steelhead passage through the fishways. The equipment chosen 
to accomplish the task was the Vaki Riverwatcher (Vaki), a computer-based fish counter 
which employs scanner plates and a digital camera to capture videos and silhouette 
images of fish as they pass between the plates. The Vaki provides information on the 
occurrence and timing of fish migration both upstream and downstream of the counter. 


The Alamitos fish ladder is located 32 kilometers upstream of the South San Francisco 
Bay on the Guadalupe River between Coleman Road and Blossom Hill Road, just 
downstream of Almaden Lake in San Jose, California. The fish ladder was installed in 
November 1999 at the Alamitos Drop Structure, a 13-foot tall structure that had 
previously created an impassable barrier to fish migration. The installation of the 
Alamitos Fishway opened up an additional 27 kilometers of upstream habitat for 
migrating fish. The Vaki was first deployed in the most downstream weir of the Alamitos 
Fishway for three monitoring seasons (years 1-3) from 2003 to 2006.On January 30", 
2018, the Vaki was reinstalled at the Alamitos fish ladder for a fourth season of 
monitoring following a 12-year break at this location; the 2018 monitoring year will be 
the focus of this report. The Vaki provided documentation of anadromous fish passage 
through the Alamitos Fishway, confirming that the fish ladder afforded passage for 
salmonids around the drop structure, providing seasonal continuity of fish passage in 
the Guadalupe system from the San Francisco Bay to upstream tributaries. 


INSTALLATION, MAINTENANCE, AND METHODS 


The Vaki was installed on January 30, 2018. This is later in the season than originally 
intended, as installation was delayed due to unforeseen complications with fabrication 
and implementation. Initially, the Vaki was unintentionally and unknowingly installed 
approximately 0.3 meters above the bottom of the channel due to a piece of woody 
debris sitting on the bottom of the channel. This allowed for fish to pass under the 
counter and not be recorded by the system. The issue was resolved on March 6, 2018 
by removing the wood and lowering the Vaki to sit flush on the bottom of the channel. 


The counter itself is a rectangular-shaped unit outfitted with infrared light emitting diodes 
on the interior and is completely submerged underwater within the fish ladder. Adult fish 
are directed through the counter opening by use of weirs in the ladder, and when it 
swims through the counter and breaks the plane of light beams, the fish is scanned and 
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a resulting silhouette image is sent to the onsite computer. Other information recorded 
as the fish passes includes the speed the fish was traveling, the direction the fish was 
moving (upstream or downstream), the body depth of the passing fish (for depth to 
length ratios), along with the date and time. A fish detection then triggers an underwater 
digital camera which records a 4.1 second video for fish traveling upstream or a 14.4 
second video for fish traveling downstream. This enables the user to scan through the 
videos to confirm the presence of a fish and improves confidence in species 
identification. All the data collected by the Vaki are stored by the attached onsite 
computer. Data is manually downloaded twice per week and stored on the SCVWD 
network. The files are manually vetted as soon as possible. 


The Vaki was maintained and cleaned twice a week by removing debris and algal build 
up on the scanner plates and plexiglass in front of the camera with a Mr. Long Arm 
brush. Data was manually downloaded from the onsite database, which was reset 
during each of these checks. 


Because this Vaki runs off solar power, there were a few instances after several cloudy 
and rainy days where the battery reserve would drop so low that the Vaki would only 
record a silhouette image for each detection with no accompanying video. The Vaki 
completely lost power due to this same issue on the nights of March 22 and 23, 2018, 
but it was restarted the morning on March 24. The Vaki also had a brief 3-hour 
cessation on March 6, 2018 when the large woody debris beneath the Vaki was 
removed. One factor that must also be considered is that during the time of cleaning fish 
can still move up and down through the system and they will not be detected by the 
Vaki. It is a brief window, but there is a potential that migrating fish could be missed 
during cleaning and maintenance. These are all periods that migrating fish could have 
been missed. 


The Vaki records silhouettes and videos off all items large enough to break the plain of 
the diodes. Scanned infrared silhouettes and video images were reviewed to ensure 
that only fish passage events were included in the overall passage counts. Video 
images were used to identify fish to species when conditions provided clear images. 
Silhouettes can also be used to identify the fish to species if identifying characteristics 
are depicted. Detections without videos were only sorted into specific species 
categories if the silhouette was particularly clear and the confidence level was high, 
otherwise these detections were sorted into the “unknown fish” category. Length to 
depth ratios were used to estimate the length of a specific individual based upon their 
body depth as detected by the Vaki. The length to depth ratios for O. mykiss were 4.1:1 
for small and medium fish (<800 mm) and 4.8:1 for large fish (Cuthbert et al. 2012). 


Steelhead with a standard length greater than 350 mm were classified as adult O. 
mykiss, while anything 350 mm and below were determined to be juveniles (Moyle, 
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2002). The scanner plates trigger a detection and a video recording only when a body 
depth of 40 mm or greater is detected. This results in a lack of detection for O. mykiss 
with an estimated fork length of 159 mm or less. 


Only O. mykiss detections in the adult size range were analyzed to provide an estimate 
of the actual number of individual fish recorded. Juvenile fish could not be analyzed as 
their body depth could result in no detections on the Vaki and juvenile fish could travel 
through the weir bars limiting the ability to assess up and down movement. In attempt to 
reduce repeated detections of the same fish, data were analyzed using a direction, 
timing, and size criteria. A series of detections were considered the same fish if two or 
more detections occurred in an up to down or down to up pattern, were within 5 mm of 
body depth, and occurred within a 15-minute time period. 


RESULTS 


During the monitoring season, several native and non-native fish were documented 
passing through the Vaki. O. mykiss, Sacramento sucker (Catostomus occidentalis), 
common carp (Cyprinus carpio), largemouth bass (Micropterus salmoides), Lepomis 
spp., goldfish (Carassius auratus), Pomoxis spp., brown bullhead (Ameiurus 
nebulosus), and prickly sculpin (Cottus asper) were all positively identified from the Vaki 
video footage and silhouettes. Examples of positive identifications can be seen in 
Appendix A. Unknown fish detections were instances where fish were detected, but they 
could not be identified to species based on the silhouette or video. There was a total of 
1,109 fish detections throughout the time the Vaki was installed with O. mykiss being 
the most commonly detected fish with 355 detections (Figure 1). After O. mykiss 
detections, carp and goldfish were the second largest group of fish detected with 310 
detections. 
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Figure 1: Number of detections of each fish species throughout the Guadalupe 
River Vaki deployment period. 


Of the 355 O. mykiss detections, 167 recorded were moving upstream and 188 were 
moving downstream (Table 1 and Figure 2). There was a total of 31 Vaki detections 
classified as O. mykiss in the adult size range, with 14 moving upstream and17 going 
down. These are not individual fish but are just individual detections. 


Table 1: Total O. mykiss detections based on age classification and direction of 
movement. 


Age Class Upstream | Downstream 
Juvenile ($350 mm) 153 171 
Adult (>350 mm) 14 ie 
Total 167 188 
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Figure 2: O. mykiss detections per day in relation to cubic feet per second daily 
averages on the Guadalupe River stream gage ALERT 5023b above Almaden 
Expwy. 


The size range of O. mykiss detected ranged from 160 mm to 610 mm. The timing and 
estimated size of adult O. mykiss detections can be seen in Figure 3. The size and 
timing of juvenile movement was not included in this figure as it does not provide a 
complete picture of the movement of juvenile O. mykiss due to the size limitation of the 
Vaki software. The average estimated size of adult fish moving upstream was 388 mm 
and downstream was 410 mm. The three largest O. mykiss detected were estimated at 
610 mm, 590 mm, and 580 mm and were all moving downstream (Figure 3 and 4). 
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Figure 3: Adult O. mykiss estimated length and date of migration (adult O. mykiss 
were identified as fish greater than 350 mm). 


Figure 4: Images of adult O. mykiss captured by the Vaki RiverWatcher. A610 mm 
total length (left) moving downstream and 380 mm total length (right) moving 
upstream. 


DISCUSSION 


Ideally the Vaki would have been installed by October or November to ensure capture of 
the entire steelhead migration season. Adult O. mykiss typically begin their upstream 
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migration between December and March, peaking in January and February (Moyle, 
2002). With the Vaki being installed on January 30", two months of potential migration 
data was not recorded. 


The data collected are particularly challenging to analyze and draw conclusions from 
due to the gap created in the initial install and late-season installation. The higher 
number of adults moving downstream versus upstream could be explained by these two 
issues. When the data were analyzed in attempt to reduce repeat detections the 31 
adult sized range detections were reduced to 26 individuals with 14 of the fish recorded 
moving downstream and 12 passing upstream. 


The 360 mm to 610 mm size range detected for adult O. mykiss is very broad. It is likely 
that some of the fish detections closer to the 360 mm size range are resident rainbow 
trout moving through the system. During the 2018 juvenile rearing monitoring conducted 
in the Guadalupe Watershed, the largest O. mykiss captured was 345 mm fork length, 
which would generate a total length greater than 350 mm. Only one fish in this size 
range was collected during that sampling effort and it made up less than 1% of the 
population (SGCVWD 2019). 


Limited movement of O. mykiss was observed during the large flow events (greater than 
50 cfs at ALERT stream gage 5023b) that occurred in the month of March. No adult- 
sized fish were observed moving upstream in March or April. The concentration of O. 
mykiss observed in the beginning of February moving up- and downstream after the 
Vaki installation could have been the result of flow events that occurred in December 
and January. 


The lack of Chinook salmon (Oncorhynchus tshawytscha) detections can be attributed 
to the late Vaki installation date on January 30", which would be late for Chinook 
salmon migration. The 2018 abbreviated monitoring period provided more lessons 
learned than beneficial data. The shortcomings and technological issues that occurred 
in 2018 were taken into consideration for the WY 2019 monitoring. Through these 
experiences it is hoped that better data collection will occur moving forward. 


WORKS CITED 


Cuthbert, R., Cuthbert, P., and Fuller, A. (2013) Salinas River Basin Adult Steelhead 
Escapement Monitoring: 2013 Annual Report-Final Draft. Submitted to the Monterey 
County Water Resources Agency. FISHBIO, Oakdale, California. 


Santa Clara Valley Water District (SCVWD). 2019. Water Year 2018 Juvenile Oncorhynchus 
mykiss Rearing Monitoring in the Guadalupe River Watershed. Prepared by the 
Environmental Mitigation and Monitoring Unit. San Jose, CA. 


Moyle, P. B. (2002). Inland fishes of California. Berkeley: University of California Press. 


Appendix A 


Sample Silhouettes and Video Imag 
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Figure 1: A sample of the silhouette images generated by the Vaki for each fish 
species in the report. 
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Figure 2: Vaki video image of an adult steelhead (Oncorhynchus. mykiss). 
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Figure 3: Vaki video image of a carp (Cyprinus carpio). 
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Figure 4: Vaki video image of a goldfish (Carassius auratus). 
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Figure 5: Vaki video image of a bluegill (Lepomis macrochirus; classified as 
Lepomis spp). 
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Figure 6: Vaki video image of a green sunfish (Lepomis cyanellus; classified as 
Lepomis spp). 
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nee syvs/ama9 17 00M 102 Largementh Ba: Up 015 19 at 

O ciinct s/15/ama 10.10.00. 197 Largemouth Ba: Up are 3 a 

5/15/2008 10.33.00 101 Largemoush Bai Up a7 " 4 

O Game 5/15/2008 1057.00 A 8 Largemouth Ba: Up av a “ 

© ‘ sy15/ama 11.56.00 103 Largeenush Bai Up or2 8 mu 

Lavgemomn Bais |) snsame 120800 PA % Larpemeuth Ba: Up 079 10 at 

Ovrkow/Pocstle | 5/15/2008 122500 P1 % Lergementh Ba: Up 01s i x 

svi5/ama 115.00 Pat 102 30 Largemouth Ba: Uip ax5 x 

00 mie anes mammal 
svi /ami8 204 00 Pat 31 Lagann Ba: Up 4 ] 

Ose 8/18/28 225.00 Pt a 28 Largenasth Ba Down ons 3 ey 

Ove sy15/core 23300 Pm roe 31 Laxgemeuth Ba: Up ar " a 

sy15/amia 238.00 Pat 102 30 Larpementh Ba: Up an 0 em 

Onitch 5/15/2019 205.00 PM 8 23 Largemouth Bar Up an 7 u 

5/15/2078 403.00 PM 7 23 Lapemousn Bar Down aor 10 4 

O tutes in 5/15/2018 405.00 PM 10 30 Laspemouth Bat Up 016 6 w 

svib/ama 21400 AM a Largemouth Ba: Up 008 B a 


Figure 7: Vaki video image of a Largemouth bass (Micropterus salmoides). 
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